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(54) TlUe: (RADIO) LABELLED BIOTIN DERIVATIVES 




(57) Abstract 

The invention relates to a labelled biotin compound, wherein said biotin compound is represented by general formula (I) wherein: 
n is 1 or 2, R is a chelating group for chelating a metal atom, and Sp is a spacing group having at least 4 atoms spacing NH frcpR; 
and wherein said biotin compound is labelled with a metal atrni selected from (a) the group consisting of the radioactive isotopes ^'^c, 
^3pb 66Ga 67Ga ^Ga, ""As. »»Un. ^^^\t\. '»*»In. ^u, ^^Cu, ^Cu, ^zpc. 52inMn, siCr, »WRe. >«»Re, "^As. ^'Cu. »«^r. '"'''"Sn, 
'2>Sn. »27Te. '*3pr^ ^^^Au. ^»Au. "»Tb, »»Pd, '"Dy, »«Pm. »^'Pm. ^^^Sm. ^^vq^. >"Ho, '^m, ^^^Yb. '^^Yb, ^^Lu. '^'Rh 
and "^Ag or (b) the group consisting of the paramagnetic metal alons Or. Mn, Fc, Co. Ni. Cu, Pr, Nd. Sm. Yb, Gd, Tb. Dy, Ho and Er, 
said metal atom being attached to the biotin compound by means of said chelating group. The invention further relates to a pharmaceutical 
composition comprising said labelled biotin c<»npound. to the use of said composition for diagnosis and therapy, and to a kit for preparing 
a radiopharmaceutical composition. 
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(RADIO) LABELLED BIOTIN DERIVATIVES 

The present invention relates to labelled Wotin compounds to a meltiod of preparing 
ttiese connpounda to a phcrrrKiGeutical composition connprisir>g tt^ese compomda to 
5 ttie use of tWs composition for diagnosis and tt^ropy, and to a Idt for preparing a 

radiopi^amnoceutical composition. 

It is well-known In ttie art ItKrf various polypeptides or proteins, such as monoclonal 
antibodies (MAb'i), bind witti high affinity to tunrKwr associated antigens. Consequently, 
10 radiolabelled monoclonal antibodies (MAb*^), have been successfUly used for the In 

vivo localization of tumours in nuclear medicine. One of the mcjor drawbacla in ttie use 
of MAb*'s is their prolonged Wood clearance. As a consequenca poor 
tumour/tx3Cl<ground ratios are usually achieved and the radiation dose to normal tissues 
Is high. 

15 

A promising development In the application of MM>**s in nuclear diagnosis Is the 
pretorgettng approach. According to ttiis mettiod ttie administration of the tumour- 
specific protein (antibody) and of the radioactivity take place ct separate time points. 
This methodology is possible by use of the avidin/biotih system. There ore two different 

20 basic protocols which can be used for tumour localization wlh this avidln/blotin 

pretargeting system (Paganelli et al., Nucl. Med. Commun. 12 1991, 2n-234X viz. the 
two-step approach and the three-step approach. In the two-step approach on in vitro 
prepored conjugate of (strept)avidlne and the tumour-seeldng polypeptide, e.g. the 
antibody. Is Injected tirst, two or three days later followed by injection with radioIalDelled 

25 biotin. By \he three-step pretargeting approach, biotinylated MAb (1st step), streptavidin 

(2nd step) and radldabetted biotin (3rd step) are irifected successively (In about 24 h 
time Inten^ds) to the patient. The first two stepa as well as the first step In the two-step 
approach, result in the avidhatlon of the tumour. In addilloa the biotinylated IVIAb-s, 
which hove not localized on tfie turrxxjr but are still clrculatinQ In the blood, are 

3 0 macroaggregated by the excess of avidln. These avidin/IVl Ab adducts of high mdecuiar 

weight are rapidly taken up and catabolized by the liver. The 3rd step involves the in vivo 
administration of radiolabelled biotin. Due to the fast blood clearance of the non- 
tumour-bound iDiotIn derivative, good tumour/baci<ground ratios are expected to be 
reached rapidly. 



35 



For the visualization of tumours, biotin. labelled with a radionuclide, preferably a metal- 
radionuclide, or with a paramagnetic metal ion are required. Since biotin is locldng 
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proper ftncfiorxil groups for stable metal binding, a suitable bifmctiorKil ligand has to be 
coupled to blotin to enabte labelling with ttie desired metal atom. Rodiometal-labelled 
bbtin dertvattves ore described In literature, e.g. In U.S. patent 5,283,342. in WO 93/25240, 
and by Koch and Mflcke (Angew. Chemia int. Ed. 2L 199Z 1507-1509). Vcni et al. (J. 
Nud. Med. 32 1991, 920 - Proc. 39th. Ann. Mt., no. 403) txave evaluated 12 different 
blotin derivatives labelled with technetium-99m. It Is the conclusion of ttiese auttxxs, that 
the Tc-99m lat)elled blotin derivatives Investigated show instability In vivo, as a 
consequerK^e of which high levels of Tc-99m are found In normal tissues. 

It is the objective of tt^ present invention to provide a labelled biotin compound which 
has a high affinity to avidia comparable with that of biotin itself, and wfdch has an 
improved stolDllity In vivo, i.e. an improved resistance to enzyrxKitic breal<down, to allow 
its proper use in diagnosis and therapy. 

This objective can be achieved by a labelled bbtIn compound, wtierein 

said biotin compound is represented by the general formula 

O (Ola 




CD 



wtierein: 

nis 1 or 2, 

R Is a chelate group for ctielating a nnetal atom, orxj 
Sp is a sp)acing group having at least 4 atoms spacing NH from R; and 
wherein said biotin compourxJ is latjelied with a metal atom selected from (a) the group 
consisting of the radioactive isotopes "^c. "Pfe **Ga, ^'Ga, **Sa ''As. "'la "*"ln, ""^a "Ru 
*^Cu **Ca ''Fe. ^Ma '^Cr, '"^e. '"Re. ''As, "V, ^'Ca '^Er, "'^, '^'Sn.'^e, "°Pr, ^Au 
'"Au '-lb. '*^Tb. "^d, '^y, '^. '*'Pm ^"Sra '^Gd, '^o, "^m, '''Lu, '"^^ and 

"'Ag or 0^) ttie group consisting of the parartKignetic metal atoms Cr, Ma Fe, Co. Ni, Cu 
Pr, Na Sm Yb, Gd, Tb, Dy, Ho and Er; said metal atom being attached to the blotin 
compound by means of sold chelating group. 
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The aboveKJefined spacing group Sp is preferably a grotp of the general forrnulo 




wherein A is a biradical of the formula 
-NH-(ag„- or -NH-C(=:XKCH^.-Y-(Chg«-C(CO^)H- 

wherein x and y are each irKlependentty 0 or 1; 
m is an integer from 1 to 4; 
p is on integer from 0 to 4; 
XisOorS;and 
YisNKCOorS. 

The above-defined ctieiating group R is preferably selected from the group cor^sisting of 
N,P^S^ tetradentate chelating agents, wherein t+q«2-4. or groups derived from ethy- 
lene diamine tetiaocetic acid (EDTA), diethylene trtamlne pentoocetic acid piPA), 
cyclohexyl 1,2-diamlne tetTa<icetic acid (CDTA), ethyleneglycol-0,C-bis(2<3minoethyl)- 
KMKN'-tetraKx:etic add (EGTA), NlN-bis(hydroxybenzyf>-ethylenediamine4>lN'<Jlc^ 
acid (HBED). tiiethylene tetramine hexcnacetic acid (TTHA), 1.47,10- 
tetraa2acyclododecane-N,N'.N",N"'-tri and tetro-ocetic acid (D03A and DOTA), 1,47,10- 
tetraazacyclotTldecane-N,N\N",N"'-tri and tetraacetic acid (TR13A and TRITA), 
hydroxyethyldlamine triocetic acid (HEDTA), 1,4,8, 11 -tetra-azacyclotetradecane-N,N',N".- 
N"'-tetra<icetic acid (TETA), substituted DTPA, substituted EDTA or from deferoxanrane 
(desferrioxamlne). or from a compound of tiie general formula 



30 




(III) 



3 5 wherein R, is a txonched or norvtoranclied. optionally substituted 

hydrocorbyl radical, which may be interrupted by one or more t^eteraotoms 
selected from N. O and S and/or by one or rtKxe NH groups, and 



10 



15 



20 



25 
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Q is a group which is capable of reacting with on amino group 

of the peptide and which is preferably selected from the group consisting of 

cart)onyl carblmldoyf, N-(CrC^lcylcaiblnnldovL N-hydroxycarbimidoyl and 

N-(C,-C^koxycafbimidoyl. 



5 

Suitable examples of NJP^S^ tetrodentote chelating agents ore selected from 
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wherein: 

R^-Rjo ere ecxih Individually hydrogen catoms or (C,-C^llcyl groups, with the 
proviso that at least one of C4 to Is the synnbolY; 
Rj, is a hydrogen atom or a C02(C,-C4)allcyl group; 
5 Ro ofKi or® ©oc^ Individually (C,-C^II<ytcart3onyl, benzoyl or ber^ 

groups; 
visOor 1; 
sis2or3; 

1^ Is CHjCOOH or a functional derivative thereot 
10 A Is (C,-CJalkylene. If desired substituted with COjOlkyl, CHaCOalkyl CONH,, 

CONHCHjCO^IIcyl; phenylene. phenylene substituted by COaOllcyi, wherein 
the alkyi groups have 1 to 4 carbon atoms; 

G Is NH or S; 

Y Is a valence txjnd or a lunctionai group capable of iDlnding with the 
15 spacing group; 

andZlsSorO. 

If Y is o functional group, Y preferably comprises Isocyanato. bothlocyanato, formyl o- 
halonltrophenyi, dlozor^ura epoxy, trichlora^lriazlnyl, ethylenelmlna chlorosulfonyl 
olkoxycartrfmldoyl (substituted or unsubstitutod) dkytcorbonyloxycarbonyl 
2 0 alkylcarbonyteTiidazolyl succinlnrildaoxycarbonyl, which group is prfeiably attached to a 

(C,-C,o)hydrocortx>n Wradlcal. 

Suitable examples of hydrocart)on biradicals ore blradicals derived from k)enzene, (C,- 
C^lkanes. (C^-C^kenes and (CrC^lkylbenzenes. 

2 5 Examples of suitable chelators of the general formula III are descrllDed In the international 

patent cflDpllcation WO 89A)7456. such as unsubstttuted or substituted 2-iminottitolanes 
and 2-iminothiacyclohexanes, in particular 2^mino-4-mercaptometlTyNhlolane. 
The above labelled l^lotin compounds have t>een tested In a number of siitaWe model 
experiments that are predtetive for In vivo application. These experiments are described 

30 in the Examples. Ftom Ihe results of these experiments it will be evident that the labelled 

Wotin compounds of the present Invention hove properties which make them suitable for 
dlagrx>stic and merapeutic purposes. If talDelled witti a suitable atom for diagnostic 
purposes, the k3belled blotin compomd renrxjins sufficientiy long Intact after 
administration to permit Irrxaging of ti\e tcrget turrxxir wittK)ut presenting a distijrt^ing 

35 background. If tabelled with a suitable radtoisotope for therapy, such4abelled blotin 

compounds are promising therapeutic agents for tiie treatment of a numlDer of 
malignant tumours. 
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The new nietaWabelled blotin compounds of Ihe inventk)n can be prepared In a 
manner known per se for related compounds. For this purpose the btotin nr>olecule Is 
derivatlzed with the desired chelating agent as defined hereinbefore, e.g. a N,PqS^ 
5 tetradentate chelating agent or EDTA, 



DTPA, etc., after Introduction of the spocfrig group Sp os defined above, after which the 
compound obtained having the general fomnUa 



10 



whierein: 




0) 



15 nislorZ 

R Is a chelating group for chelating a metal atom, and 
Sp Is o spxscing group having at least 4 atoms spacing NH from R; 
is reacted with a metal as defined hereint)efore, in ttie form of a salt or of a chelate 
ixxjnd to a comparatively weal( dielator. In order to form a complex. 

20 

Suitable examples of salts or chielates of desired metal are: ^^Irvcitrote and acetate. 
^c-tCBlrate, etc. The connplex-forming reaction can ger^oily be carried out in a simple 
rrx3rv)er arnJ urxjer moderate conditions. 



25 The Invention also relates to a tDfotin compound of ttie general formula I as defined 

above, wtilch compourKi can be used for ttie above<lescfibed mettKxl of preparing 
ttie labelled blotin connpound. 

The present irwention further relates to a ptKWTTXXJeutlcal composltioa comprising In 
30 addition to a pharnKceutically occeptatDle carrier mcrteilai orKl, If desired, at least or>e 

phormaceuticolly occeptable adjuvant as the active substcrK:e a labelled biotin 
compound as defined hereinbefore. 



Ttie invention also relates to a mettxxj for detecting and tocaBzing tumours in 1he body of 
35 a worrrvblooded living being, which comprises Q odmft^stering to sold being o 

composition comprising (strep^ovldin conjugated with a polypeptide having a selective 
affinity to sold tumour. (jX) thereupoa after ovidination of said tumour, administering to 
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said being a composition comprising. In a quantity sufficient for external imaging, a 
labelled blotin compound as defined hereinbefore, sold blotin conrpoKid being 
labelled with (o) a radioactive rDetal Isotope selected from the group consisting of '^Tc, 
"Pb, "'Go, "As. "'la "*1a "'Ru '^u ^'Ca and •'O, or (b) with a 

5 paramagnetic rDetal atom selected from the group consisting of Cr, fsArx Fe, Co, NL Cu. 

Pr, Nd Sm Yb, Gd, Tb, Dy, Ho and Er, and (ill) finoBy subjecting said being to exteinal 
Imaging to determine the targeted sites in the body of sold being In relation to the 
background activity. 

instead of ttie above two^ep protocol, the ttvee^ep pretorgetlng method can be 
10 used as discussed hereinbefore. In this method, the following protocol is used: Ck3) 

administering to sold being a composition comprising a blotlnylated polypeptide having 
a selective affinity to said tumour 0-b) then administering a composition comprising 
(strept)avldln; both steps In substitution for the above step ©. 

15 The invention also relates to a rDethod of jntraoperativeiy detecting and localizing 

tumours In the body of a warm-blooded living being, which comprises Q) admlnlst^ng to 
sold being a composition comprising <strept)avldln conjugated with a polypeptide 
having a selective affinity to said turtKXJr, (U) thereupoa after avidination of sold tumour, 
administering to said being a composition comprising. In a quantity sufficient for 

20 detection by a gamma detecting probe, a labelled blotin compound as defined 

hereinbefore, said blotin compound being labelled with '*'Tb. and (\\\) finally, after 
allowing the active substance to be bound by and taken up in said tunxxjr and after 
blood clearance of radioactivity, subjecting said being to a rodiolmmunodetection 
technique In the relevant area of the body of said being, by using a gamoKJ detecting 

25 probe. 

The above radioisotope, viz. '*'Tb, allows the use of a such-labelled peptkJe compound in 
the technique of rodtoguWed surgery, wherein relevant tissues in the body of a patient 
can be detected and kscated Intraoperatively by nneans of a gamma detecting probe. 
The surgeon coa Intraoperatively, use this probe to find the lesions In which uptake of the 
30 compound labelled with said radioisotope, which is a low^nergy gamma photon 

emitter, has taken place. 

It will be deor, that hstead of the above two-step protocol the three-step pretargeting 
mettiod can be used as discussed hereinbefore, 

35 The btotin compounds of the present inventtoa provided they are radiolabelled wiih 

isotopes suitable for such purpose, con be used for the ttierapeutta treatment of tumours. 
So the inventton further retaites to a method for the therapeutic treatment of tumours in 
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the body of a warm-bloocled living being, which comprises © odminlsteiing to sold being 
a composition comprising (strept)avidin conjugated with a polypeptide having a 
selective offinily to said tumour, (0) thereupon, ofTer avidination of sold tumour, 
administering to sold behg a composition oomprishg,, in a quantity effective for 
5 combating or controlhg tumours, a lobelled biotin corrpound as defined hereinbefore, 

said biotin corrpound being labelled with a metal Isotope selected from the group 
consisting of **^n. *1?e, '"Re, "As, 'V, **Ga "'Cu ""Er, "'"Sn, »''Sn. ^^e, '^Pr, '>u **Aa 
'*^Tb, '^toy. ^ '*»Pm, '^Gd,»*Ga '*Ho, "*rm "Vb, ^"Lu ""Rh and 

10 It will be clecr, that Instead of tt>e above two-step protocol the three-step pretargeting 

method con be used os discussed hereinbefore. 

In ccee o radioacttve labelled btotin corrpound is used as a diagnostic agent. It is 
frequently Impossible to pxjt the reody-tor-use composition at the disposal of the user, in 

1 5 connection with the often poor shelf life of tt>e rodtobtDeOed corrpound and/or the short 

hodf-life of the radionuclide used. In such cases the user will carry out ttie labelling 
reaction with the radionuclide In the clinical hospital or laboratory. For ttils purpose Itie 
various reaction Ingredients are tt>en offered to Ihe user In the form of a so-called "Wt*. It 
will be obvious ttxat the manipulations rvecessary to perform the desired reaction stxxjld 

20 be OS simple as possible to enat>le ttie user to prepare from tt^e kit the radioactive 

labelled corrposltlon by using the fociimes ttxst are at his disposal. Therefore tt>e invention 
also relates to a kit for preparing a radlopharmaceutk::al composltk>n. 

Such a kit according to tt^ present invention rrKiy corrprise (a) a composition 
25 comprising (strept)avkjln corrugated with a polypeptWe Ixavlng a selective affinity to 

tumours, (b) a biotlr>e corrpound of tt^e general formula I shown above, wherein the 
symbols hove the above meanings to which compound, if desired, an lr>ert 
ptxarrrKJceutically acceptable carrier and/or formulating agents and/or adjuvants Is/are 
added, (c) a solution of a salt or chelate of a metal isotop)e selected from the group 
30 consisting of ""Go, *'Ga, "Go, ''As, '"In, "*"ia "*la ''Ru. '^a "^c, '*1^e. '"Re, **Cu 

^Fe, **Tyin, *'a "As, *Y, "Ca '*^r, "'^^ "'Sa '^e, "'Aa '"Au, »*Tb. **'Tb, "*Pd, 

•^y, »^ «'Pm ^''Gd, '^Ha ''Vb, '\u, '"Rh and "'Ag, and (d) 

instructions for use with a prescriptbn for reacting ttie ingredients present In ttte kit. 
Preferably the biotin compound to be used as an ingredient of the above kit has been 
3 5 nrxxlified by o spacing group Sp and a ctieksting agent R as defined hereinbefore. The 

resulring btotin compound provides a facility for firmly attaching the radionuclide in a 
simple manner. Suitable chekiting agents for modifying the btotin molecule are 
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described In detail herelnbefbre. NJP^S^ tetradentote chelating ogents or N<:ontalning 
dh or pdyacetic adds or their derivatives, such as the compounds mentioned before, 
have proved to be pre-eminently suitable for attaching various metd radloruclides, such 
as In-ni and M 13na to the blotln molecule. The Wt to be supplied to the user may also 
5 comprise the lngrecHent(s) defbied sub (a) and (b) abova together with Instaictions for 

use, whereos the solution of a salt or chelate of the radionuclide, defined sub (c) above, 
>A/hich solution has a limited shelf life, may be put to the disposal of ttie user separately. 

The above Wt Is destined for use in a two-step protocol. If, Instead thereof, the three-step 
10 pretargeting method Is to be used, as discussed hereinbefore, the following Wt is suitable: 

(cri) a composition corrprlslng a blotlnylcrted polypeptide having a selective affinity to 
said tumour, and (o-fD a composition comprising (strept)avidln; both compositions In 
substitution for ttie above composition (a). 

15 In case the kit sen/es to prepare a radiopharmaceutical composition labelled with Tc- 

99m Re-186 or Re-188, such a Wt according to the present Invention OKiy connprtse. In 
addition to the ingredlent(s) defined sub (a) and (b) above, (c) a reducing agent and. If 
desired, a chelator, and (d) Instiuctlons for use with a prescription for reocting the 
Ingredients of the Wt with Tc-99m In the form of a pertechnefate solution, or with Re-1 86 or 

20 Re-188 In the form of a peirtienate solution. If desired, certain ingredients of the Wt may 

be combined, provided they are compatible. The pertechnefate or perrhenote solution 
con simply be obtdrted by tt>e user from a sultotole generator. 

When the radionuclide is present in the Wt itself, the complex forming reaction v/lth the 
25 biotin compound of the general formula I above can simply be produced by combining 

the components in a neutral or buffered medium and causing them to react. For that 
purpose the radionuclide may be presented to said bloth compound In the form of a 
chelate l^ound to a comparatively weak chelator, as described hereinbefore. 

3 0 When the kit corrprtses a blotln compound as detined hereinbefore and is intended for 

the preparattexi of a radiopharmaceutical compositioa tabeiled with Tc-99ra Re-186 or 
Re-188, the radionuclide will preferably be added separately in the form of o 
pertechnefate or perrtienate solution. In that case the kit will corrprise a suitable 
reducing agent and if dedred, a chelator, the former to reduce the pertechnefate or 

35 ttie perrhenote. As a reducing agent may be used for example, a dithlonlte or a metallic 

reducing agent. As a reducing agent for the above-mentioned Wts is preferably used a 
metallic reducing agent for example, SnOO, CeOII). Fe(ll), CuO). TiOID or SbOH); Sn(ll) is 
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excellentty suitable. Examples of suitable Sn(ll><:ompounds are SnCI, 
SnOIHartrote, SiX«>phosphonate or -pyrophosphate, ar^d SnOI>olucoheptor>ate. The 
rrxxJified biotin cortttltiient of the abov/e-mentloned Wts, i.e. preferably the blotin 
conrpomd, may be stppHed as a sokjtloa for ewample, in the form of a physiological 
saline solutloa or In some buffer solutlorv or may be present in o dry condlttoa for 
example, in a lyophllized condition. When used as a component for on Injection liquid It 
should be sterile. In wtfch. when the constituent Is In ttie dry state, the user stKxJd 
preferably use a sterile physlologicai saline solution as a solvent. If desired the above- 
mentioned constituent may be stabilized In the conventional nnanner with suitable 
stabilizers, for example, ascortDic acia gentisic acid or salts of these aclda or It moy 
comc>rise other ouxlllafy agents, for example, fillers, such as glucose, lactose, mannltol, 
and ttie like. 

The invention wiH now be described in greater detail with reference to the following 
specific Examples. 
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ExcDfnplel 

Synfhesis of MN-(Blollnylsu«oxldo)-p-ciminobonzyOO A« J 1) 




/ 

Fig. 1 . Biotinsulfoxlde-N« 

15 Blotinsulfoxltito is synlhesized according to Melville (D.B, Melville. J. ad. Chem., 1954. 2Q& 

495). The sulfodde exists In two isomeric foims:o-<+)-btotinsulfoidcle and ft<-)-blotinsulf<»dcle 
(Bg.2) 



20 




25 Fig. 2. Two isomeric forms of lDlotir«iJfoxlde 

They con be separated by (iractkxial oystonization and/or silica gel chromatogicflDhy. 
4-(p-Nilio4}enzyO-1 A8.1 1-telraaKi-5,7-dioxoundecafM (1) 

30 

Four mMd (1 .07 g) p-i»ltrobenzylmalonlc odd dlethylestor (G. Ruser et al., Biocor^j. Chem. 
1990, 2 345) is suspended in 40 ml methanol; 5.3 ml (80 mmol) ethytenediamine are 
added and the mixture Is heated under reflux for 12 h. Solvent and excess 
ethytenediamine are evaporated and the crude product purWed by silica gel 
3 5 chromatography (CHa,/MeOH/NH,(25%) = 5:5:1, IV= 0.3). Vield 1.4 g. 

MS (FAB) m/z (relative intensity): 324 (MH*. 100); 'H-NMR (300 MHz; d.-DMSO). 8.14 (d. 2H, 
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oAi'ti'X 8.04 (t 2K CH,-NH-CO), 7.46 (d 2K m-Ar-hD, 3.45 (t IH, Ca-CH,-Ar> 3.15 (d 2H, 
CHj-Ar), 3.05 (m 4K CH,-NH-), 2,50 (m, 4K Ctd-NH^); "C-NMR (90 MHz. d,-DMSO): 168.25 
(2C C=OX 147.71 (IC C(Ar)-NO^. 145.86 (1C CH,-£(Ar)X 129.95 (20, Ar), 123.06 (2C Ar), 
54.00 (1 C £H-CH,-Ar), 41 .93 (2C, CH,-NH(CO)), 40.86 (2C CH^-NH^, 34.48 (1 C, £Hj-Ar). 
5 Elemental analysis corresponds to C^H^NjO^ 

6-(p-NiliobenzyD-1 A8,1 1 -tetrcKnaundecane CO 

The crude (1) (480 mg, 1 .48 mrnoO is reacted at RT wfth 1 M BHj/THF solution (30 ml 20 eq) 
and ihe reaction mixture Is refluxed for 60 ti. For decomposing ttie excess BHy MeOH is 
added dropwise wltt^ caution to ttie reaction mixture \A/hlch is precooled at (f C, The 
MeOH Is evapxxated In vacuum and the residue is suspended In EtOH and sonicated for 
several minutes. The undissolved port is filtered off and HCI gcs Is Introduced for 20 min to 
ttie filtrate. The formed precipitate is collected and further purified by column 
chromatoorophy (SI02;Ch1CI,/MeOH/25% IW, 5/5/2). The resulting purified amine Is 
dissolved in EtOH and the corresponding liydrochloric self is obtalr>ed as a white solid iDy 
passing HCI gas to this solution (460 mg). Alternatively, the precipitate Is directly 
recr/stalllzed from HCI gas saturated MeOH without prevbus purification by 
chromatography. 

Yield = 70%; Rf: 0.36 (SiO^* CHa3/MeOH/25% NH, 5/6/2); MS (FAB) m/z (relative Intensity): 
296 (MH*, 100); 'H-NMR (360 MHz, d,-DMSO) (hydrochloride): 8.21 (d, 2H.-OAr-N02). 7.68 (d. 
2H, m-Ar-NOa), 3.50-264 (m. 16H); ''C-NMR(90 MHz, d,-DMSO); 146.29 (2a C(Ar>NO, CH^- 
As), 130.46 (2C ArX 123.36 (2C Ar), 47.56. 44.68. 35.04, 34.97. 
The elennental analysis is consistent with C^JO\Jti^fi^. 

N,N,N^N'"-Telrabutyloxycalbo^yl-6-(p-Nil^^ l-tatracoaundecane (3) 

1.5 g (3.5 mMoO (2) Is suspervded In 5 ml dioxane and IN NoOH Is added until pH12. At 
3 0 Ice temperature 4.5 ml (21 mMo!/6 eq) dl-tert-butyl-dlcart)onate in 30 ml dioxane and 40 

ml IN NaOH ore added. The mixture is stirred at RT over night. To this mixtue 100 ml 
dlethylett^r and 50 ml H^O ore added. The etfier layer is separated and extracted four 
times with 30 ml water, dried with Na^SO^ and evaporated. The resultb^ oil cannot be 
crystallized but shows a structure confirming FA&^ (m/z: 696) and is pure on TLC (Silica 
3 5 gel RF = 0.& acetic add ethyl ester: hexone = 9:1 ). Yield: 2.2 g, 90%. ffi&MS: m/z: 696. 'H 

NMR and IR are consistent with the structure. 
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N.N\N",rr-TotrabiJtyloxycciibonyl-6-(p-arnInobe^ l-tetroowjundecane (4) 

1 .3 g (1 .9 mfTx>0 (3) Is dissolvecl in 40 ml 80% MoOH; 150 mg Pd/C (10%) are added and 
5 hydrogenatk>n is pertbfmed for 3 h at room temperature. The catalyst Is removed by 

filtration, the mixture evaporated and pure product obtained by silica gel 
chromatography (Silica gel 60, 32 cm x 2 cm eluent: hexane: acetic add ethylester = 
2:3). Yield a53 g (43%). The compound is pure on TLC and HPLC end is characterized by 
FAB-MS (m/z» 666) and 'H-NMR, 

10 

6-(M-(blotlnyl8ulfoxlde)-p<imlno-boitt/0-N^ 
tetracBOundecane (5) 

34.4 mg a-(+>biotinsulfoxlde are dissolved in 700 ni DMF; 42.5 mg HATU (0<7- 
15 cizabenzotriazol-l-yl>ll.3,3-tetTcmethyiuronlum hexafluorphosphate) and 23 )J 

diisopropylethylamine (HCnigbase) are added and the mixtue left at room temperature 
for 10 min. Afterwards 88 mg of (4) and 23 \j1 Hunigbase In 1 mi DMF <xe added. Stirring is 
continued for 20 min. The reaction mixture is added to 2 ml ethylocetote and 2 ml 5% 
NaHCO, solution. The organic layer Is washed twice with sodium bicarbonate and 
20 saturated sodium chloride solution, dried with sodium sulfbta . evaporated and 

crystallized from diethylether/isopropylether/hexane. Yield: 96 mg (80%). Ihe product Is 
chromatographicolly pure and characterized by FAB-MS (m/z = 908). 

6-(N-(blotlnylsulfoxldo)-p-amlfK>befizyl)-l,4,8,l 1 -tetroazaundocone <« 
25 (Hg.l) 

96 mg (5) Is dissolved in 2 ml trifluoracetic acid: thioanisde: water = 96.2:2 and left for 2 h 
at room temperatue. Thereafter the product is precipitated by the addition of 2 ml 
diethylether and dried under high vacuum. Yield: 96 mg. To remove small impurities and 
3 0 remaining thioarwsole ttie compound is purified by C 18-HPLC. FAB-MS: m/z = 608. 



Exomple 11 
3 5 •*^c-labelling d (6) 

Fifty HQ of {6) obtained as described in Example I are dissolved in 300 jiJ of an aqueous 
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solutkjn of sodium citrate dlhydrote (5 mg). To Ms solution 200-400 m1 (1000-2000 MBq) 
'^^cO^ generator eluate and 20 (20 jig) of a freshly prepared N^-purged SnCl^. 2 H^O 
solution (lOng/lO ml 0.1 M HCO are added. The pH Is adjusted to 10 vAih naOH. 
Incubation is done at room temperature for 30 min. Conrtplexino yield is better ttion 97%. 
On a Hamilton PRP-1 (lOMm. 4.1 x 150 mm) cdunan and isocrotic eluHon wltti 100% 10 mM 
ptwsphate buffer (pH 7. 05 min), followed by a linear gradient (5-10 mh; 20% MeCN/80% 
phosphate buffer) and isocrotic ekitlon up to 16 min the '^c complex elutes at 1004" 
(flo>A^ 1.5 ml rrtn). Under the same conditions rTc)6<f>arrtnobenzyl>l,4,an- 
tetraazaundecane elutes at ff45". The connplex is stalDle In dtrafe and ptX38phate buffer 
for at least lOh. 

Example III 

Binding of OcH6) to avMn 

C^cH6), obtained as described In Example IL Is loaded onto a column of ovidin 
coupled to beaded agarose which was precondltfoned with 3 limes 1 .5 ml phosphate 
buffer (pH 8.9). The column is washed with 5 tinr>es 1.5 ml phosphate buffer. Activity 
retained on the column Is 97±3% (n = 3). If the column is presaturated with cold blotin less 
than 2% of the activity Is retained. So the conclusion Is that the binding to avidin is 
specific. 

Example IV 

Slablltty of r^c)-(6) In human serum 

25 

Blotinldase is an enzyme found In different organs and in hunran serum wNch functions 
as a blotln-amlde amWohydrolase; e.g. It hydrolyzes (N-(d-blo11nyl)-p<imlnobenzoic add 
and blocytin. The stability of ff^ annlde bond In fresh hunrKjn serum Is studied. Within 4 h 
of Incubation tfie anount of Intact r^cH6). obtained according to Example 11. 
3 0 decreases by about 15±2% which is by far superior to ttie corresponding conjugate v^th 

blotin. Considering in fact that ttie optinxil tirro of scintigraphy with a "^c-labelled biotin 
conjugate Is wittiln 2 h post Injection, the stability of •*7c(6) In human serum is adequate 
for human studies. 
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1. A kabeUed biotin compouna wherein said blotin compound is represented by the 
general formuta 

O 9>>B 




(1) 



wherein: 

nisi orZ 

R is a chelating group for chelating a metal atom, and 
Sp Is a SfXicing group having at least 4 atoms spacing NH from R; and 
wherein said biotin compound is labelled with a metal atom selected from (a) the group 
consistingoftheradioacttvelsotopes'na"Pb.-Ga^ "*la "1a"Ru, 

-^Ca "Cr, '-^Ra '"Re, "As. •'Ca '^^Er, "'^ «*Sn. ^^e. '"Pr, ''Au 

^"Au '^b, '*'Tb, «Va "*Dy. '"Pm ^*'Gd. '**Ha "^m, '^^rb, ^'Vb, '"Lu and 
"'Ag or (b) the group consisting of the paramagnetic metal atoms Cr, Ma Fe, Co, Ni, Cu 
Pr, Nd Sm. Yb. Gd. Tb, Dy, Ho and Er said metal atom being attached to the biotin 
compound by means of said chelating group. 

2. A labelled biotin compound as claimed in claim K wherein said spacing group Sp is a 
group of tfie general formula 



-CCH2)p 




(II) 



30 



wherein A is a blradical of Ihe formuta 



-NH<CH^„- Of -NH<:(=XHCH,).-Y-(CH^„-C(CO^H- 



35 



wherein x and y ore each Independenfly 0 or 1 ; 
m is an integer from 1 to 4; 
p is on integer from 0 to 4; 
XisOorS;and 
YisNKCOorS. 
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3. A labelled blotin compound as claimed In daim 1 or Z wherein sold chelating group R 
is selected from the group consisting of N,P,S^ fetrodentote chelating agents, wherein t 
4 q = 2-4, or groups derived from ethylene diamine tetra<icetfc add (EDTA), diethylene 
tnomine pentcKJcetic add (DPA). cydohexyl 1,2-diamine tetroocetlc acid (CDTA), 
ethylenegVcd-0,a-bls(2<iminoethylHsi.N,N\N'.tetrc^ acid (EGTA), MN-bis(hy- 
droxyt)enzyl)-ethylenediamir>e^sJ,N'-diacetic acid (HBED), triethylene tetromine hexa- 
acetic acid CTTHA), l,47,10tetraazacvclododecane-N,N',N",N"'-tri and tetro-ocetic acid 
(D03A and DOTA). l,47.10tetraazacydotrldecane-N.N'N".N"'-tTi and tetroKX^etic acid 
(TRI3A and TRITA), hydroxyethyldiamlne trlacetic acid (HEDTA), 1.4ail.-tetra-azacyclo- 
tetradecane-N,N\N",N'*'-tetra-acetic acid (JUA). substituted D7PA substituted EDTA or 
from deferoxamine, or from a compound of the general ftxTTUJIa 



tiydrocarbyl radical which rtKay be interrupted by one or more hetero-otonns 

selected from N, O and S and/or by one or more NH groups, and 

Q Is a group which is capat)le of reacting with on amirx> group 

of the peptide and which is preferably selected from ttie group consisting of 

corlDonyL carblmldoyL N-(CrC4)dkylcartDimldoyl. N-hydroxycarbimidoyl and 

tvKCrC^lkoxycarblmidoyl. 



4. A labelled blotin compound as claimed In claim 3. wtierein said chelating group R is a 
group is selected from 




Oil) 



wherein R, is a branched or non-branched, optionally substituted 




HOOC 



(IV) 
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A ; 

N^^^ Ri6 HN Ri7 

HN' NH V Vr^ 

HN -tf*^ HS Rw N 

oil ho' 

CVI) (Vll) 



R« ^ \ / Km 



00 

15 »r^» vr^ik Y 





(XI) oai) <x«i) 



wherein: 



R^-Rjo are each indMduairy hydrogen atoms or (C,-CJalkyl groups, with the 
2 5 proviso mat at least one of to C, is ttie symbol Y; 

R„ Is a hydrogen atom or a COa(C,-C Jalkyi group; 

R„ and Ra are each Individually (C,-C^lkylcarbonyl. benzoyl or benzyl 

groups; 

visOor 1; 

30 sls2or3; 

Is CHjCOOH or a functional derivative thereof; 

A Is (C.-C^kylene, If desired substituted with CO,alkyt, CH^COolkyl, CONH^. 

CONHCHjCOplkyI; phenylene, phenylene substituted by COjOlkyl, \A4ierein 

the olkyf groups have 1 to 4 carbon atoms; 
35 GIsNHorS; 
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Y Is a valence bond or a functional group capable of binding with the 

spacing group; and 

ZlsSorO. 
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5. A method of preFxaring a labelled blotin compourxJ as cloimed In claim 1, 
choractertzed In that a blotfn compound of the general formula I as shown In dalm 1. 
wherein the symbols have ttie meanings given in claim 1 , Is reacted with a metal atom as 
def1r>ed In ckaim 1 In the form of a salt or of a chelate bOLOf^d to a comporotlvely weak 
chelator, in order to form o complex. 

6. A blotin corrpound to be used for ttie 'method ^according to dalm 6, having ttie 
ger^rd formula 



wtierein: 

nis 1 orZ 

R Is a chelating group for chelating a metal atom, and 

Sp is a spacing group having at least 4 atoms spacing NH from R. 

7. A pharmaceutical composltioa comprising in addition to a pharmaceutically 
occeptolDle carrier materiel and. if desired, at least one phamrKiceuticalty occeptolDle 
adjuvant as the active substance a iolDelled blotin compound as claimed In claim 1, Z 3 
or 4. 

8. A method for detecting and localizing tumours In the body of a warrrt-blooded living 
being, which comprises © administering to sold being a composition compriang 
(strept)avldin conjugated with a polypeptide having a selective affinity to said tumour. 
OD thereupoa after avidlnation of said tunnour, administering to said being a composition 
comprising, in a quantity sufficient for external imaging, a labelled biotin compound as 
claimed In cldm 1, Z 3 or 4, said blotin compound being labelled with (a) a radioactive 
metd Isotope selected from the group consisting of '^c. ""Pb, *'Ga *^3a ''As. "*in, "^'In, 
"Ru, *^u, **Cu ®Fe, **TS4n and or (b) with a paramagnetic metal atom selected from 
tt^ group consisting of Cr, Ma Fe, Co, Nl Cu Pr, Nd, Sra Yb, Gd, Tb, Dy, Ho and Er, and 
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(iii) finally sut^ecting scaid being to external imaging to determine the targeted sites in ttie 
body of said being In relation to ttie background activtly- 

9. A method for detecting and localizing tunnours In the body of a warm-blooded IMng 
5 being, which comprises © administering to said being a corrposition comprisir« a 

blotinytated polypeptide having a selective affinity to said tumour, 00 ttien administering 
a corrposition comprising (strept)avidia O'D thereupoa after avidination of said tufDOur, 
administering to said being a compostflon comprising. In a quantity sufficient for e)Ctemal 
imaging, a labelled biotin compound as claimed In claim 1, 2 3 or 4 said btotin 

1 0 compound being labelled with (a) a radioactive metal isotope selected from the group 

consisting of 'nc, "Pb, ^'Ga *Ga/"Aa '"la '"^n. "Ra ^'Cu ''Cu, *^e, ®Ts/tn and *'a, or 
(b) v/m o paramagnetic metal atom selected from the group consisting of Cr, Ma Fa 
Co, Ni, Cu, Pr, Nd Sm, Yb. Gd, Tb. Dy, Ho and Er and (Iv) finally subjecting said being to 
external imaging to determine the targeted sites in the body of said being In relation to 

15 the baci<ground activity. 

1 0. A method of Introoperotlvely detecting and iocoilzing tumours in the body of a warm- 
blooded living being, which comprises © administering to said being a composttion 
comprising (strept)avldln conjugated with a polypeptide having a selective affinity to 

20 said tumour, 00 thereupoa after avkJIncrtion of said turrKXjr, administering to sold being a 

composition comprising, in a quantity sufficient for detection by a gamma detecting 
probe, a labelled biotin compound as claimed in claim 1, Z 3 or 4 said biotin compound 
being labelled with '*'Tb, and 010 finally, after allowing the active substance to be bound 
by and taken up in said tumour and after blood clearance of radioactivity, subjecting 

25 said being to a radlotmmunodetection technique in the relevant area of the body of 

said being, by using a ganrvTKi detecting probe. 

1 1 . A method of Intraoperattvely detecting and localizing tumours In the body of a warm- 
blooded living being, which comprfees 0) administering to said being a composition 

3 0 comprising a biotinylated polypeptide having a selective affinity to said tumour. 00 

administering a composition comprising (strept)avidia OiO thereupon, after avidination of 
said tumour, administering to said being a composition comprising, in a quantity sufficient 
for detection by a ganvna detecting probe, a labelled biotin compound as claimed in 
claim 1, Z 3 or 4, said biotin compound being labelled with **'Tb, and (iv) finally, after 

3 5 allowing the active substcnce to be bound and taken up in said tumour and after blood 

clearance of radkxjctivity, subjecting said being to a radioimmunodetection technique 
in the relevant orea of the body of said being, by using a gamnra detecting probe. 
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12. A metfkod for the therapeutic treatment of tumcxirs In the body of a warm-blooded 
living being, which comprises 0 odministering to said being a composition comprising 
(strept)avidin conjugated with a polypeptide having a selective affinity to sold tumou, 

5 00 Ihereupoa ofter ovidinotion of sold lumou. administering to said being a composition 

comprling,, in o quantity effective for combating or controling tumours, a labelled tHo1\n 
compound as claimed In claim K Z 3 or 4 said biotin compound being labelled with a 
metal isotope selected from the group consisting of '"^a *^e, '"Re, ^Ga, *'Ca 

'*tr, "^Sa '"^e. "^Pr, "'"Aa '"Aa ^*'Tb, ^6. '*t)y, »*Pm, *"Sm, 
10 ^^Gd/^Gd, '*^a '^^m, "'La *"!^ and "'Ag. 

13. A method for the ttierapeutic treatment of tumours In the body of a warm-blooded 
living being, which comprises Q) administering to sold being a composition comprising o 
iDlotinylated polypeptide having a selective affinity to said tumour, (10 odnr^nistering 

15 a conposition comprising (strept)avldia 010 ttiereupoa after avidinotion of said turrKXjr, 

admlnistertng to said tseing a composition comprising. In a quantity effective for 
comboting or controling tumours, a labelled biotin compound as clolnned in claim 1. Z 3 
or A said biotin compour>d being labelled with a metal isotope selected from the group 
consisting of "^n, '"^e. ^"Re, "As, V "Ga *'Ca '^Er, "'^^ "'Sn, '^e, '*Aa '"Au 

20 *nb, '*'Tb, ^Pd. '*t>y, '^Pm, '»'Pm, '»Sm, ^"Ga^Gd, **^a '"^m. »*^^b. ^'Vb, *^Lu, and 

'"Ag. 

14. A Idt for preparing a radioptomaceutlcal compositioa comprising (a) a composition 
comprising (strept)avidtn conjugated with a polypeptide tKSving a selective affinity to 

2 5 tunrKXjfs, (b) a bbtine compound of the general formula L shown In claim 1, wtierein ttie 

symbols hove the meanings given In claim I to which compourxJ, if desired, on inert 
phanmoceutically acceptable carrier and/or formulating agents and/or adjuvants is/ore 
added, (c) o solution of a salt or chelate of a metal isotope selected from the group 
consisting of "Pb, "^Ga *'Ga ""Go, "As, "'in. "*"la '**1a "Ru, ^'Cu 'nc, "^e, '"Re, ^Cu 

3 0 =Fe. ^a ''a. "As, "y, *'Cu, **Er, "'^^ "'Sn, '^e, *^Pr, ^'^Au "^Au, ^b. '^^Tb, '^Pd. 

"*Dy, ^^Pm, '*'Pm, '^Gd, *"Ho, ^'^m, '*\b, '"^^ '\u, '"Rh and '^'Ag. and (d) 
instructions for use with a prescription for reacting the ingredients present in the kit. 

15. A kit for preparing a radiophannraceutical compositioa comprising (a) a compositk>n 
35 comprising o biotinyloted poiypeptkje having a selective affinity to tunrKxjrs, (b) o 

compositkDn comprising (strept)avidine, (c) a lDk>tine compound of ttie general formula L 
shown In ckalm 1, wt>erein the symtXDls trave the meanings given in claim 1. to which 
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compound, if desired, on inert phormoceutically acceptable carrier ond^or formulating 
agents and/or adjuvants is/are added, (d) a solution of a salt or chelate of o metal 
isotope selected from the group con-sisting of ""Pb, "Ga ''Go, **Ga, "^As, '"la "*"la '**"la 
^Ru, "^c, '-^Re, ^^Re, •^Cu, ''a. ''As. ^Cu *^r, "^Sa ^^e, '*Pr, 

5 '"Aa '"Au ^nb, "lb, ^^d, ''*Pra '"Gd, '*Ha ''^m. '^Yb, "Vb. "'Lu, '"Rh 

and "*Ag, and (e) Instructions for use wHh a prescription for reacting the Ingredients 
present in Itie Wt. 

16. A Mt for preparing a rodioptKarmaceutteal composltloa comprislr>g (a) a composition 
10 comprising (strept>avldin conjugated wtth a polypeptide having a selective affinity to 

tumours, (b) a biotine compound of the general formula 1.^ shown In claim 1, wTiereln tiie 
symbols have the meanings given in claim 1. to which connpound. If desired, an Inert 
pharmaceutically acceptable carrier and/or formulating agents CBXi/or adjuvants is/ore 
added, (c) a reducing agent and. If desired, a chelator, and (d) Instnictions for use vAfh 
15 a prescription for reacting the Ingredients of the kit wtth '^T^c In tiie form of a 

pertechnetate solution or wtth or '"Re In flie form of a perrhenate solution. 

17. A Wt for preparing a rodlophannrxx:euttcal composttioa comprising (a) o composition 
comprising a bloflnylated polypeptide having a selective affinity to tumours, (b) a 

2 0 composition comprising <strGpt)avldine. (c) a blotirie compound of the general formula L 

shown in claim 1, wt^erein the symtxjis hove the meonings given in claim 1, to which 
compound. If desired, an Inert phariTKiceutically acceptable carrier and/or formulating 
agents and/or adjuvants is/are added, (c) a reducing agent and, if desired a chelator, 
and (d) instructiore for use wtth a prescription for reacting ttie ingredients of ttie kit witin 

25 '*^c In ttie form of a pertechnetate solution or with '•^Re or ^"Re In ttie form of a 

perrhenate solution. 



9/26/06, EAST Version: 2.1.0.14 





INTERNATIONAL SEARCH 


REPORT 


\nv ional Application No 

PCT/US 96/14883 


U'-r'i:6mm'"''^t6Wi9/m //A6lKie3:lG.A61K121:eO.A61K123:GO 


AccortlinB to Intemtoona] Patent aassincsoan (IPC) or to bo«h nnonat clmfication end IPC 








Minimum documentation searched (dasificabon syfiem followed by dasaricatton symbols) 

IPC 6 A61K 


Docwnentaoon searched otficr than immfnufn documenUdon to the eKtent that such documcntt are iitc 




EUcnomc daU base consulted dunng me tntenutionai search (name of dau basi 


e and, where practical, 


search terms used) 




C. DOCUMENTS CONSIDERED TO BE RELEVANT 




Category ' 


Q tan on of document, with indiGanon, where appiopnaie, of dke relevant pasages 


Relevant to daim No. 


y 


BIOCHEH. J., 1990, VOL. 268, NO. 3, 

PAGE(S) 611-13, XPO00564516 

GARLICK R K ET AL: "Dissociative binding 

of. alpha.- and*beta. -sulfoxides of 

biotinylamidoethyl-3-{4-hydroxy-3-[125l3io 

dophenyl )propionamide to avidin" 

see abstract 

* see paragraph introduction * 

* see paragraph Results and discussion * 
see figure 1 




1-17 






/- 






[x] 


her documentt art listed m die oonhnualion of box C. 


[)( 1 Patent faintly 


members are lifted 


in annex. 


* Speaal cstegones of atcd documents : 

'A* document definmg the general stxte of the art which is not 

considered to be of pardcuiar relevance 
'E' ea/lier document but puUiihed on or afkcr the international 

niinf date 

•L' document which may throw doubts on pnonty claiffl(8) or 
whieh IS ated to establuh the pubUcaOon dau of anotticr 
aiaoon or other speaal reason (as qieafied) 

•O' document refcmng to an oral disdosure, use, exhibihon or 
other means 

'P' docwnent published pnor to the mttnutional filmg dale but 
later than the pnonty daU claimed 


T- later doeummi published after Aemtemiftonallil^u^^ 
or pnonty d«e and not » conlbei with the appUcanon but 
cited to understand the pnndple or theory undcriymg die 
invention 

"X' document of particular relevance; the daimeduivenhon 
cannot be considered novel or cannot be conadered to 
mvolve an inveimve step when the document is taken alone 

'Y' document of particular relevance; the daimed mvcnuon 
cannot be considered to involve an inventive step when the 
document u comtauied with one or more other such 
meiMs, such comfamabon being obvious to a penoo dallcd 
tn the art. 

'A' document member of the same patent family 


Date of the actual complebon of the international search 

30 January 1997 


\\. 02. 37 


Name and maiUns Address of the ISA 

European Patent OfTice, P.B. S818 Patcntlaan 2 
SL- 2280 HVRmwijk 
Td. ( + 31-70) J40-2O4O. Tx. 31 651 epo nl, 
Fax(-^ 31-70) 340-3016 


Authorized officer 

Dullaart, A 



Form PCT ISA.'210 (lecofid tbcat) (July 1992) 



page 1 of 3 

9/26/06, EAST Version: 2.1.0.14 



INTERNATIONAL SEARCH REPORT 


* rflMUfiiisl AnnltMiiiMi K. n 

(•iSiMilaAl mm0 UUwUJ Oil f%W» 

PCT/US 96/14883 




B«Ml Oh»ervuioiMwtweeitMnel«mtw«re found iiwew^^ 


f itcia 1 ofiinttliect) 




Thi. In«,n-.o,»l S«reh R.p«t h« no. b«, «ubli*«. .„ «p« „ ^„ ^ ^ 

1. [X] Clajmi Nox.: 

bttauie ihey reUte to subject muitr noi required to be learched by ihii Auihority. namely 

Remark: Although clalin(s) 8-13 

1^ * ""^^^^^ treatment of the human/animal 
oJSi;^! carried out and based on the alleged 
effects of the compound/conposltlon. 

2. (T) Oaimt Nof.: 1-17 

because ihcy relate to outs of the InurnatMmmi ^ i .u . ^ 

if ♦wr,.?r<:. i^r^ u*r o^^coBpounds which are defined by the wording 
of the claims, the search has been performed on the general Idea and 
compounds mentioned In the examples of the description. 

3. Q aaimt N»i.: 

b«.u„ u»y „, d,p,„*„i cum,. «d « „„t d„,«, ,„ ««,4„„ u„ ^ ^ J 




Box II ObierTBOoni where unity of nnremma it lukinc (CMMiayuioa of ittn 2 of Hnt skeel) 
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